The role of calcium-dependent gene expression in autism spectrum disorders: lessons from MeCP2, Ube3a and beyond.
During the last decade, autism spectrum disorders (ASD) have become the center of attention where several branches of modern biology unexpectedly meet, such as neural development, molecular biology, epigenetics, neurophysiology and psychiatry. This review will focus on the molecular mechanism by which calcium-dependent gene expression regulates brain development and how ASD may occur if this process is compromised. Specifically, the studies of the calcium-dependent transcriptional repressor MeCP2 gave us much insight about how abnormal development may lead to ASD. Most recently, studies about Ube3a, a critical component of the ubiquitination system enzyme, shed light on how neural activity regulates synapse function through the protein degradation pathway. Taken together, these studies suggest that ASD may be caused by the incapability of neurons to generate adaptive responses via regulating gene expression upon incoming activity.